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© BenzohoterocycIIc compounds. 

Novel 4-oxoquinoIine-3-carboxyiic acid compounds of the formula: 
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wherein R' is cyclopropyl which may have 1 to 3 subshiuoois of alkyl and halogen; phenyl which may be 
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38) 7 . - V»M3thy!-2-oxo-1.3^loxolen-4-yOm 
dihydro-4-oxc. i i;icune-3-carboxy!ic acid 

•H-NMR 4 y DCb) appm; 1.14-1.24 (2H, m). 1.26-1.41 {2H. m), 2.16 (3H, s). 2.72-2,84 (7H. m), 3.28-3.53 
(7H. m), 7.29 (1 H. d. 8.2 Hz). 8.73 (1H. s). 15.57 (1 H, s) 
5 39) 7-(4-Benzyl-1 -piperazinyl)-1 -cyclopropylr6-fluoro-5.8-dimelhyl-1 ,4-dihydro-4-oxoquinoiIne-3-car- 

boxy lie acid. m.p. 165-1 66 °C, pale yellow needles (recrystallized from diethyl ether - ethanol) 

40) 7-(4-Benzyl-3-methyl-1-piperazinyl)-1-cyclopropyl-6-lluoro-5.8-dimethyl-1.4-di 
oxoqulnoIine-3-carboxylic acid, m.p. 176-178°C, pale yellow powder 

41) \- 7-(1,4-Oiazabicyclo[4,3.0]nonan-4-yl)-1 -cyclop * 
jo oxoquinoline-3-carboxylic acid r m.p. 194-1 97° G, pale yellow needles (recrystallized from dlchlomethane n- 

hexane) - 

42) 7-Morpholino-1 -cyclopropyl-6,8-difluoro-5-methyM ,4-dlhydro-4-oxcquinoline-3-carboxylic acid, 
m.p. 255-259°C, white needles (recrystallized from ethanol) 

tQ boxyllc acid, m.p, 247-250°C, white needles (recrystallized from ethanol) 

44) 7 fl (4°Fluoro»1°plperIdInyl)4°cyc^^ 

ylic acid. m.p. 259-261 °C, pale yellow needles (recrystallized from ethanol) 

45) 7-(3-Methylamino-1 -py rrolidiny l)-1 -cyclopropy l-6,8-difluoro-5-meihy 1-1 ,4-dihydro-4-oxoquinoline-3- 
carboxylic acid monohydrochloride, m.p. 215-219°C. white powder (recrystallized from ethanol) 

20 46) 7-(3-EthylamlnomethyI-1-pyrrolidinyl)-1-cycIopropyl-6 i 8-difIuoro-5-methyl-1 l 4-dihydro-4- 

oxoquinollne-3-carboxylic acid monohydrochloride, m.p. 221-223°C. white powder (recrystallized from 
ethanol) 

47) 7-{3-AminomethyM -pyrrolidiny l)-1 -cyclopropy 1-6,8-dif Iuoro-5-m ethyl- 1.4-di hydro -4-oxoqulnollne-3^ 
carboxylic acid 

25 48) 7-(3-Amino-4-methyl-1-pyrrolidinyl)-1-cyciopropyl-6 f 8-difluoro-5-methyl-1 ,4-dihydro-4- 

oxoquinoline-3-carboxylic acid monohydrochloride ' (cis form), m.p. 209-213°C, pale yellow powder 
(recrystallized from ethanol) 

49) 7-(3-Amino-4-methyM -pyrrolldlnyl)-1-cycIopropyl-6,8rdlfluoro-5-methyl-1 ,4-dIhydro-4- 
oxoquinoline-3-carboxylic acid monohydrochioride (trans form), m.p. 21 4-21 6°C pale yellow powder 

oo (recrystallized from ethanol) 

50) 7-I4-(5-Methyl-2-oxo-1,3-dioxoler^ 
1 ,4-dihydro-4-oxoquinoline-3-carboxyHc acid 

51) 7-(4-Acetyl-1-pi>erazinyI)-1-cyclopropyl-6,8-difi^ 
boxylic^aeld, m.p. 21 7-220°C. white powder (recrystallized from ethanol) 

oa ^^2) 7-t3-(N-t-DutoxycarbOfiyl-N-mQthylamlno)-1-pyrrolldlnyll-1-cyclopropyl-G,8-dinuoro-5-molhyl-1,4- 
dihydro-4~oxoquinoline-3-carboxylIc acid, m.p. 184-1 87° C t white powder (recrystallized from ethanol) 

53) 7-[3-(N-t-8utoxycarbonyl-N-ethyIamlnomethyI)-1-pyrrolidinyl]-1-cyc!opropyl-6.8-di(luoro-5-methyl- 
1,4-dihydro-4-oxoquinoline-3-carboxyllc acid, m.p. 1 47-1 49 °C. white powder (recrystallized from ethanol) 

54) 7«[3-(N-t-Butoxycarbonylamlnomethyl)-1-py^^^ 
40 dihydro-4-oxoquinoIlne-3-carboxylic acid 

55) 7-(3rt-Butoxycarbonylamino-4-methyl-1-pyrrolidinyl)-1-cyclopropyl-6.8-difluoro^ 
dihydro-4-oxoquinoline-3-carboxylic acid (cis form), m.p. 215-217°C. pale yellow powder (recrystallized 
from ethanol) v . • ; 

56) 7-(3-t-Butoxyc3rbonylamino-4-methyi-1-pyrrolidinyl)-1-cyclopropyl^,8^ L 
4S dihydro-4-oxoq'uinollne-3-carboxyllc acid (trans form), m.p. 223-224°C. white powder (recrystallized from . 

ethanol) 

57) 7-(3-Amino-1-pyn-olidinyl)-1-cyc!opropyl^ 

carboxylic acid. m.p. 194-1 95 °C. pale yellow powder (recrystallized from ethanol) 

58) 7-(1-Piperazinyl)-1-(2,4-dinuorophenyl)-6^ * 
so yllc acid, m^ 244-246 °C (dec.), white powder (recrystallized from dimethylformamlde) 

^59)^ 7-(4-Methyl-1-pIperazinyl)-1-(2.4-difluorophenyl)-6.8-difluoro-5-mGthyl-1 ,4-dihydroxy-4- 

oxoqulnoline-3-carboxylic acid, m.p. 228-230°C (dec), white powder (recrystallized from ethanol) * 

60) .7-(1-Piperazinyl)-1-(4-hydroxyphehyl)-^ 
boxylic acid, m.p. >300°C. white powder 
55 61) 7-(4-Methyl-1-piperazinyl)-1-(4-hydroxyphe 

carboxylic acid, m.p. >300'C. white powder 

62) 7-(1-Piperazinyl)-1-ethyI^,8Klifluoro-5-methyM^ acid, m.p. 

219-220°C (dec.), colorless needles (recrystallized from ethanol) —...v. 

-. - . .■ 
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a - CC ?Th: ^p^'acxorJo » d*. >. »h.ch Is a compound o. .he .orm*.: 
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25 



a dower) alkyl or a halogen Mom. R ^^^^JE"^*^ salt Ihereof. 




-N N-R 



whe.ein^~ 

alkanoyl group, a phenyl(C,-Cs)alkyl group, or a 2£*o-l.J atom; R4 | S a C-C t alkyl 

SrC, alky, group. FC Is ' « ? pfarmaceutically acceptable f^t there^ 

« group; X is fluorine atom; and R" la jCrft alkyl g o p.^ h ^ mgy have , t0 3 sub^tuente 

9 5 The compound according to claim 2 *JJ R p atom and hydroxy group. raC.-G. 

selected from the group consisting of a c '^JJrfSi iCi-C* alkanoyloxy group or hydroxy group. R Is 
alkyl group which may by subsHtuted by a halo^ 

M ^r^A«« . ^ or thieny, group. R , 



40 



nyarogen aium. « . „ whoro | n R"* is a i^-^s »™"' - 

6. The compound accord.ng to claim z. ™ u „ acce ptable salt thereof, 
hydrogen atom, and X Is fluorine atom, or a P^ a ^ C p C J ,y u ^ b s«tuted cyclopropyl. R is hydrogen atom 
7 The compound according to clam 2. whersm R ^ QuPi or a pharm aceutlcally acceptable 
X is fluorine atom. R 3A is a halogen atom, and R « 

salt .hereof. .. m 2 wherein r ia ls un substituted cyclopropyl. R Is Mrogen atom. 

-tVhe compound according to claim * t^^^^^^^ 

X lS fluorine atom. R aA is a halogen atom, and R is a Ci c* 0 ^ ing of a c-C alkyl group, a C-Cs 
which may have 1 to 3 substituents selected from the group ^ f enemelhyl group which may be 
Sanoy. group, a pneny.(C.-*)-aW ^^^^^^^^^f ^ 

> is a 9roup of lhe,ormu,a: 
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wherein R a is hycrogen atom or a d-Cs alkyl group. R b is hydrogen atom, a Ci-C c alkyl group, a Ci-C fi 
alkanoyl group, a phenyKCt-COaJkyl group, or a 2-oxo-1.3-dioxolonomcthyI group which Is substituted by a 
Ci-C 6 alkyl group, R c is hydrogen atom or a Cj-C 6 alkyl group, or a pharmaceutical ly acceptable salt 
thereof. 

12. The compound according to claim 11, wherein R a is hydrogen atom or a C»-C6 aikyl group, R b Is 
hydrogen atom or a.Ci-Cs alkyl group, R c is hydrogen atom, R 3A Is fluorine or chlorine atom, and R 4 Is 
methyl group, or a phanrnaceutically acceptable salt thereof. 

13. The compound according to claim 11, wherein R a is hydrogen atom or a Ci-C 6 : aJkyl group, R b is 
hydrogen atom or a Ci«C6 alkyl group, R e is hydrogen atom, R 3A is fluorine or chlorine atom, and R 4 Is 
ethyl group, or a pharmaceutically acceptable salt thereof. ? 

14. The„ compound according to claim 12 or claim 13, wherein R 3A is fluorine atom, or a pharmaceuti- 
cally acceptable salt thereof. 

1 5. The compound according to claim 2, wherein R 1A is unsubstituted cyclopropy I, R is hydrogen atom. 
X Is fluorine atom. R 3A is a halogen atom, and R 4 is a ci-Ce alkyl group, and R 2 Is Fi-pyrroiidinyrW^ 
may have 1 to 3 substituents selected from the group consisting of an amino which may have 1 or 2 
susbtituents selected from a Ci-Cs alkyl group and a (Ci-CcJalkoxy-carbbnyl group, an amino(Ci-C 6 )alkyl 
group which may have 1 to 2 substituents selected from a Ci-Cs alkyl group and a (Ci-Cs Jalkoxycarbonyl 
group on the amino moiety, and a Ci-Ce alkyl group, or a pharmaceutical^ acceptable salt thereof. 1 

16. The compound according to claim 15, wherein R 2 is a group of the formula: 




wherein R' Is an amino which may have 1 or 2 substituents selected from a Ci-Cs alkyl group and a (Ci- 
C6)aIkoxy-carbonyl group, or an amino(Ci-C6)alkyl group which may have 1 or 2 substituents selected from 
a Ci-Cg alkyl group and a (Ci-C 6 )aikoxycarbonyl group on the amino moiety, R a is hydrogen atom or a Ci- 
Cs alkyl group. R 3A is fluorine or chlorine atom, and R 4 is methyl or ethyl group, or a pharmaceutically t 
.acceptable salt thereof. 

17. The compound according to claim 16, wherein R 3A Is fluorine atom, and R* is methyl group, or a 
pharmaceutically acceptable salt thereof. 

18. The compound according to claim 2. wherein R IA Is unsubstituted cyclopropyl. R is hydrogen atom, 
X is fluorine atom, R 3A Is a halogen atom, R 4 is a Ct-C 6 alkyl group, and R 2 is a morpholino group which 
may have 1 to 3 substituents of Ci-C* alkyl'groups, or a pharmaceutically acceptable salt thereof. 

19. The compound according to claim 18, wherein R 2 is a group of the formula: 




wherein R d Is hydrogen atom or a Ci-Cs alkyl group, R° is hydrogen atom or a d-Cs alkyl group, R 3A is 
fluorine or chlorine atom, and R 4 is methyl or ethyl group, or a pharmaceutically acceptable salt thereof I 
20. The compound according to claim 19, wherein R 3A is fluorine atom and R* is methyl group, or a 
pharmaceutically acceptable salt thereof. 

V - " 21. The compound according to claim 2. wherein R 1A is unsubstituted cyclopropyl, R is hydrogen, atom, 
X is fluorine atom, R 3A is a halogen atom, R 4 Is a Ci-C 6 alkyl group, and R 2 is a Irpiperidinyl group which 
may have 1 to 3 substituents selected from a Ct«C 6 alkyl group, hydroxy, a halogen atom and oxo group, 
or a pharmaceutically acceptable salt thereof. ^ * 

22. The compound according to claim 21 , wherein R 2 is a group of the formula: 
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wherein R h is hydrogen atorn or a. CrC« alkyl group. R 1 is hydrogen atom, hydroxy, a halogen atom or oxo 
group, R* is hydrogen atom or a Ci-Ce alkyl group; R 3A is fluorine or chiorine atom; and R* is methyl or 
ethyl group, or apharrnaceutically acceptable salt thereof. 

23. The compound according to claim 22, wherein R 3A Is fluorine atom and R 4 Is methyl group, or a 
pharmaceutical^ acceptable salt thereof. ..j 

24. The compound according to claim 2, wherein R ,A is unsubstituted cyclopropyl, R is hydrogen atom. 
: X is fluorine atom, R 3A Is a halogen atom, R* is a Ci -C* alkyl group, arid R 2 Is 1 ,4-dia2bblcyclo[4.3:b]nonan- 

4-yl group, or a pharmaceutical^ acceptable salt thereof. " . \ 

25. The compound according to claim 24, wherein R 3A Is fluorlnoor chlorine atom and R* Is methyl or 
ethyl group, or a pharmaceutical^ acceptable salt thereof. 

26. The compound according to claim 25. wherein R 3A is fluorine atom and R 4 is methyl group, or a 
pharmaceutically acceptable salt thereof. , 

27. The compound according to claim 2, wherein R 1 A is unsubstituted cyclopropyl, R is hydrogen atom, 
X is fluorine atom, R 3A is hydrogen atom, and R* is a Ci-C 6 alkyl group, or a pharmaceutically acceptable/ 
salt thereof. ' 

28. The compound according to claim 2. wherein R ,A is unsubstituted cyclopropyl, R is hydrogen atom. 
X is fluorine atom, R 3A Is hydrogen atom, R 4 is a Ci-Cc alkyl group, and R 2 is a 1-piperazinyl group which 
may have I to 3 substituents selected from a Ci-C* alkyl group, a C,-Cg alkancyl group, a phenyl(Ci-Cs)- 
alkyl group, and a 2-oxo-l ,3-dioxolenemethyl group which may substituted by phenyl or a Ci-C fi alkyl 
group, or a pharmaceutically acceptable salt thereof. ■ > 

29. The compound according to claim 28. wherein R 2 is a group of the formula: 



.R a 



•N N-R 



wherein R a is hydrogen atom or a Ci-C 6 alkyl group. R b Is hydrogen atom, a Ci-C* alkyl group, a Ct-Cs 
alkanoyl group, a phenyl(Ci-C6)alkyl group, or a 2-oxo-1,3-dioxolenemethyl group which is substituted by a 
Ct-Cc alkyl group, R c Is hydrogen atom or a Ci^Ce alkyl group, or a pharmaceutically acceptable salt? 
thereof. ... ■- . ■■ ' ... ... 

30. The compound according to claim 29, wherein R a is hydrogen atom or a Ci-Cs alkyl group, R b Is 
hydrogen atom or a Ct-C 6 alkyl group, R c is hydrogen atom, and R 4 Is methyl group, or a pharrnaceutlcaily 
acceptable salt thereof.. ...» • h.-.--. ' . * 

31. The compound according to claim 30. wherein R° is hydrogen atom or i Ci-Cs alkyl group, R b is 
hydrogen atom or a Ct-Cs alkyl group, R c is hydrogen atom, and R 4 Is ethyl group, or a pharmaceutical^ 
acceptable salt thereof. ? 

32. The compound according to claim 2, wherein R IA Is unsubstituted cyclopropyl, R Is hydrogen atom, 
X is fluorine atom, R 3A Is hydrogen atom, and R 4 Is a Ci-Cg alkyl group, and R 2 is a 1-pyrrolidlnyl which 
may have 1 to 3 substituents selected from the group consisting of an amino which may have 1 or 2 
susbtituents selected from a-Ci-Ct alkyl group and a (CV-Cs)alkoxy-carbonyl group, an amtnofCi-CcJalkyl 
group which may have 1 to 2 substituents selected from a Ci-Cs alkyl group and a (Ci-CsJalkoxy-carbonyL 
group on the amino moiety, and a Ci-Cfi ^ alkyl group, or a pharmaceutic salt 'Thereof.' 

33. The compound according to claim 32. wherein R 2 Is a group of the fomnula: 
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wherein R f Is an amino which may have 1 or 2 substituents selected from a Ci-Ce alky! group and a (Ci- 
C 6 )alkoxy-carbonyl group aminofCi-CeJalkyl group which may have 1 or 2 substttuents selected frcm a Ct- 
10 Cc alkyl group and a (Ci-C6)aIkoxycarbonyl group on the amino moiety, R° is hydrogen atom or a Ci-Cc 
alky! group, and R* is methyl or ethyl group, or a pharmaceutically acceptable salt thereof. " 

34 vJ| 1e ,5 om P ound according to claim 2, wherein R IA is un substituted cycloprppyl, R I$ ; hydrogen atom,. 
X is fluorine atom, R 3A Is hydrogen atom, R* is a Ci-Cfi Salkyi group, and^ 

may havo 1 to 3 substituents of C^C 6 alkyl groups, or a pharmaceutically acceptable salt thereof. ; 
75 35. The compound according to claim 34, wherein R 2 Is a group of the formula: 



R d 



20 



-N O 



wherein R d is hydrogen atom or a Ci-C 6 alkyl group, R* is hydrogen atom or a Ct-C 6 aikyl group, and R* Is 
as methyl or ethyl group, or a pharmaceutically acceptable salt thereof. 

36. The compound according to claim 2. wherein R ,A is unsubstituted cyclopropyl, R is hydrogen atom, 

X Is fluorine atom. R 3A Is hydrogen atom, R* is a Ci-Ce aikyl group, and R 2 is a 1-piperidinyl group which 

may have 1 to 3 substituents selected from a Ci-C 6 alkyl group, hydroxy, a halogen atom and oxo group, 

or a pharmaceutically acceptable salt thereof. f 
ao 37. The compound according to claim 36. wherein R 2 Is a group of the formula: 



OS 



R h 



wherein R h is hydrogen atom or a Ci-C 6 alkyl group. R 1 is hydrogen atom^ hydroxy, a halogen atom or oxo 
40 group, RJ is hydrogen atom or a Ct-Cs alkyl group; and R* is methyl or ethyl group, or a pharmaceutically v; 

acceptable salt thereof. r 
38. The compound according to claim 2, wherein R ,A Is unsubstituted cyclopropyl. R is hydrogen atom, 

X is fluorine atom, R 3A Is hydrogen atom. R* Is a C,-C 6 alkyl group, and R 2 Is 1 .4-diazobicyclo[4.3.0]nonan- 

4-yl, or a pharmaceutically acceptable salt thereof. V 
45 39. The compound according to any one of claims 33. 35, 37 and 38, wherein R* is methyl group, or a 

pharmaceutically acceptable salt thereof. 

40. 7-(1«Piperazinyl)-1^yclopropy^^ ac i d> 

41. 7-(3«MethyM-plperaz!nylH-cycto 
^acid. 




42. 7-(4-MethyM-piperazinylM^yclopropyt-6-fluoro^ 
acid. 

43. The compound according to claim 1, which is a member selected from the group consisting of 7-(l- 
pipera2inyl)^-cyclopropyI-63KJifIuoro-5-memyl-1.4-dihydro-4-oxoquinoline-3-carboxylic add, 7-(3-methyl-1- 
piperaziny l)-1 -cyclopropyl-6,8-difiuoro-5 : methyM ,4-dihydro-4-oxoquinollne-3-carboxy lie acid. 7-(3-amlno-1 - 

55 pyrrolidinyl)-1-cyclopropyl-6.8^ifiuo ac i c j ( and 3$(-).ir> 

(^methyl-1-piperazinyl)-9-fluoro-3,8<^^ acid. 

44. A process for preparing the compound as set forth in claim i; which comprises 

(a) subjecting a compound of the formula; , -.^^4^^^,;., _ . . 
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/ 

A 
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to 




wherein R\ R2 r3 Rt 

to cyc,; 2a( /on reaction tot* In Cairn t. v, , 



/5 



a 'ovvor a/ky/ ( 



20 




POOR 5 



wherein R\ R2 R3 
J5 * Wro, ^««.'e^ 8 S™^«<..«ned,„ clalrn , iSn<( 



30 



X 



35 




COOR14 



herein ri R 3 r* 

9™up of the formu/a ; nd X ara as de ""ed tn c ,a, m x < Js 



40 



3 ha '°9 en atom, and fl>« fs 



Mrogen atom 0 r a 



-a 



^ocorIs 



<5 



(wherein Ft<s and n , ( o 

c,a ''m 1 to oft/a = - eacn a " a/kv» «,;», 

9<ve a compound of the foSa. " Com P°«^ of 



' he f ° rmu,a -- **H wherein R* , s 



as defined in 



50 



S5 




COOR 



14 



R 3 - 



and «'^s as defined abov9 . 0) 



optionaily foi/owe,. 



. converting the compound where F u is a gr< 
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20 



25 



r ■ 

30 

t 



■ i • 

• > : ormula: 

, .. C OR 15 
E \>c:OR 16 



into a compound where R u Is hydrogen atom, 
(c) reacting a compound of the formula: 



35 



40 



45 



COOH 




wherein R\ R s , R* and X are as defined in Cairn 1. either Z or W is -CH 2 -and the other is -NH. n is an 
integer of 1 to 3. with a compound of the formula: 

a iloweri alkvl which may be substituted by 1 to 3 of halogen atoms; a pyrldyl. a (lower) n ™ng 

wmmmmm 

tonyl which may be substituted by 1 to 3 halogen atoms; a sulfo(lower)alkyl; a (lower) aixenyl or a (lower) 
alkynyl. and X s is a halogen atom, 
to give a compound of the formula: 




COOH 



(CH 2 )n 



wherein R\ R 3 . R* and X are as defined In claim 1. n Is as defined above, and either Z' or W Is -CHa-and 
the other Is -NR 17 (R ,r Is as defined above), 
(d) roocllnn a compound of tho formula: 



so 

• - 55 



XOOH 



\ / 

( CH 2 ) n R 



3 
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wherein R ! , R 3 . R* and X are as defined in claim 1. and W, Z and n are as defined above, with a c/- voi 
of the formula: 
R'«COR 19 

wherein R 18 and R 1 * are each hydrogen atom or a lower alky I. to give a compound of the formula: 



10 




R 3 R 1 



rs wherein R 1 , R 3 , R 4 and X are as defined in claim 1, n is as deflned above, and either T or W* is -CH 2 -and 
• the other Is : : ^ v..: ■ :>^.^-->^^ r; -.-v. 



-N-CH 



R 



18 



20 



\ R 19 



(R 18 and R 19 are as defined above), 

(e) reacting a compound of the formula: 



25 



30 




COOH 



35 wherein R 1 . R 3 , R 4 and X are as defined in claim 1, and W, Z and n are as defined above, with a compound 
of the formula: 



,24 



40 



CH 2 X 



8 



Y 



45 wherein R 24 Is' phenyl, a lower alkyl or hydrogen atom, X 8 is a halogen atom, to give a compound of the 
formula: . " 



50 



/ 




COOH 



N (CH 2 )n 



55 



wherein R'. R 3 , R* and X are as defined In claim 1. n Is as defined above, either Z" or W" Is -CH 2 -and Ihe 
other is a group: 
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-N-CH 2 - 



V 

0 



,24 



(R 2t is as defined above), , 

(f) subjecting a compound of the formula: 



w 



16 




OyR 

oA R 2a 



20 wherein R«. R 2 , R 3 , R* and X is as defined in claim 1. and R 25 and R 27 are each a lower alky!, 
to a cycllzation reaction to give a compound of the formula: 



25 



30 




COOH 



wherein R\ R 2 , R 3 . R 4 and X are as defined in claim 1. 
(g) subjecting a compound of the formula: 



35 



40 




COOR 
COOR 



25 
25 



45 wherein R\ R 2 R 3 . R* and X are as defined In claim 1, and R 2S Is a lower alkyl. 
to cycllzation reaction to give a compound of the formula: 



50 



55 




wherein R». R a . R 3 . R* and X are as defined In claim 1. and R» are as donned above, optionally tallowed 
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by hydrolysis thereof. 

(h) reacting a compound of the formula: 



w 




COOR 



6a 



wherein R 2 . R 3 . R 4 and X are as defined in claim 1. R ,a is a (lower) alkyl having 1 to 3 hydroxy groups, and 
R fla is hydrogen atom or a (lower) alkyl. with a (lower) alkanoylating agent, to give a compound of the 



20 




COOR 



6a 



25 



wherein R 2 . R 3 . R* and X are as defined In claim 1. R fl * is as defined above, and R ,h Is a (lower) aJkyl 
having 1 to 3 (lower) alkanoyloxy groups. 

(i) subjecting a compound of the formula: 
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wherein R 2 , R 3 , R 4 and X are as defined in claim 1. and R ,b and R 8a are as defined above, 
40 to hydrolysis to give a compound of the formula: 
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wherein R 2 . R 3 . R* and X are as defined in claim t. and R ,a and R 6 * are as defined above. 
0) reacting a compound of the formula: 
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10 wherein R* R\ ■Fi* an<* X ^re as defined in claim 1 . R ,a and R* are as defined above, with a halcgenating 
agent, to give a compound of Ihe formula: 
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wherein R*. R 3 . R* and X are as defined in claim 1. R 6a is as defined above, and R ,c is a (lower) alkyl 
having Mo 3 halogen atoms. 

(k) treating a compound of tho formula: 
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wherein R*. R 3 . R 4 and X are as defined in claim 1. and R ,c and R Qa are as defined above, with a basic 
35 compound to give a compound of the formula: 
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wherein R*. R 3 . R* and X are as defined in claim 1. R 8 ' is as defined above, and R' d Is a (lower) alkenyl. 
(I) converting a compound of the formula: 
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wherein R*. R*. R* and X are as defined in claim t. R ,b and R" are as defined above, lo a oii-pourbl 
the formula: 
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is 



wherein R 2 , R 3 . R 4 and X are as defined in claim 1, R ,d and R 8a are as defined above, or 
(m) converting a compound of the formula: 
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55 wl.oroln IT'. n\ ft* nnrl X -urn nn rlnflnoil in olnim l< nn.l M'» nnd n flfl nro ns dnflnod obove, In Iho proeonco 
of an acid to a compound of (he formula: 
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wherein R 2 . R 3 , R* and X are as defined In claim 1. and R td and R e ° are as defined above, 

45. An antimicrobial composition which comprises as an essential active ingredient an effective amount 
^ of a compound as set forth in claim 1 . 

46. Use of the compound as set forth in claim 1 as an antimicrobial agent. 



45 



50 



55 



81 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in.the images include but are not limited to the items checked: 



□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . : 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLACK BORDERS 



